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I think the applicants were blowing smoke with their nomenclature for the compound in claim 1- DNTDFD 
or that dinosyl part of the name. I finally figured out what the structure was -see the attachments. There 
were only 3 references in Casreact and 2 in CA. 




PATENT NC 84,049 

Protonitronium. See, Synthesis and Structure of HNFX, Robert D. Chapman, Journal of Organic 
Chemistry (1999, 64, 960-965). 

The known methods for producing DNTDFDa re described in Difluoraminatio n of 
Heter ocyclic Ketones: Control of Mic robasicity , Robert D. Chapman, Journal of Organic 
5 Chemistry (1 998, 63, 1 566). The compound HNFX is similar to another explosive and 
propellant oxidizer, TNFX. The process of preparing TNFX is detailed in U.S. Patent 
Application No. 2000/0161248, to Chapman and in U.S. Patent No. 6,417,355, also to Chapman. 
The precursor to TNFX is a compound very similar to DNTDFD. Both compounds are 
synthesized by a lengthy process requiring fluctuating temperature conditions. In preparing the 

10 precursor to TNFX, the reaction proceeds slowly and must be encouraged by cycling the 
temperature between -15 degrees C and 0 degrees C throughout the process, which reaches 
completion in two weeks time. 

The process of preparing DNTDFD, as described in Difluoramination of Heterocyclic 
Ketones: Control of Microbasicity, Robert D. Chapman, Journal of Organic Chemistry (1 998, 

15 63, 1 566 at 1 570), requires a solution of fuming sulfuric acid, to which CH2CI2 is added and 
cooled to -15 degrees C. Gaseous HNF2 is absorbed into the layer of CH2CI2. The temperature 
is raised, briefly, so that the HNF2, may be absorbed and the mixture is recooled. Tetrahydro- 
1 ,5-bis(4-nitrobenzenesulfonyl)- 1 ,5-diazocine-3,7-(2H, 6H) dione is added to the mixture, which 
is stirred for 15 days. The solution is basified and precipitated. The product, DNTDFD, is 

20 obtained. During the course of the reaction, temperature is allowed to rise gradually from -15 
degrees C to -8 degrees C. An alternate method is described, which involves the absorption of 
HNF 2 gas into a layer of FREON^ 1 1 and the addition of tetrahydro - 1, 5-bis(4 - 
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L6 ANSWER 1 OF 2 REGISTRY COPYRIGHT 2 006 ACS on STN 

RN 25297-83-0 REGISTRY 

ED Entered STN : 16 Nov 1984 

CN Benzenesulfonic acid, 4-nitro-, 1 , 3 -propanediyl ester (9CI) (CA INDEX 
NAME) 

OTHER CA INDEX NAMES: 

CN 1, 3 -Propanediol, bis (p-nitrobenzenesulfonate) (8CI) 

CN Benzenesulfonic acid, p-nitro-, trimethylene ester (8CI) 

OTHER NAMES: 

CN 1,3 -Propylene glycol dinosylate 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

3 REFERENCES IN FILE CA (1907 TO DATE) 

3 REFERENCES IN FILE CAPLUS (1907 TO DATE) 
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L6 ANSWER 2 OF 2 REGISTRY COPYRIGHT 2 006 ACS on STN 

RN 25297-82-9 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Benzenesulfonic acid, 4-nitro-, 1, 2 -ethanediyl ester (9CI) (CA INDEX 
NAME) 

OTHER CA INDEX NAMES: 

CN Benzenesulfonic acid, p-nitro-, ethylene ester (8CI) 
CN Ethylene glycol, bis (p-nitrobenzenesulfonate) (8CI) 
OTHER NAMES: 

CN Ethylene glycol dinosylate 

CN NSC 115800 
FS 3D CONCORD 
MF C14 H12 N2 O10 S2 

LC STN Files: CA, CAPLUS, TOXCENTER 



O O 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 
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^)°> ■ ^ ' SEARCH REQUEST FORM 



Request;, V Fi:H Nr^e: £e^L.JjlxJ±^y£ IV^ir-er - : 73</<P r 7 Dale: f^so/o s 

Arl Hnii: / b h7.su- h":niiV«7: 1 ; - c; o Sc;l;i Number: . /c / J2ll — ?Lr?.k..i- 
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' Toenstr r an efficient anil quality *«nrcli. please aii:uli ;i copy of ihc cover sheet, claims, anrl abstract or Hi! out the following: 

Title c-flnveniion: \l*c&$ m jr^ Syj j 5 - ^ih^ Lz! , n : n : -Kfc?^ K< s ^^^w c ) 
Inventors (please provide lull iumcs): ^ d c ( p- V -e^t <n. - ] [ f 



Earliest Prion:;.- Orr.e: _JjJ ?. V../.5.J 



Scai\-'i Top.:c: 

Picas*: p'-jvidv a detailed sftiieim nt ///<■ search tnpie. and describe, as specifically as possible the subject /naffer ro be searched. Include flic 
elected species or structures, keywords, synonyms, uenmynts. and registry numbers, and combine with (he concept or utility of the invention. 
Define ar.y terms that may have :i special meaning. tV/iv exatrples rr relevant '.''.-> cmhrrs. etc., if known. 

"For ^ {■::.. " y" /*: • "• v.w/r i.V ; . : :r.'o:-r.::r.-.! ;•>.::. ./■ "i,m,-.l. >>;■ issued p,:icn: numbers) a!uf:» u-t'ui the 
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=> FILE REG 

FILE 'R EGISTR Y' ENTERED AT 13:39:20 ON 10 JAN 2006 

USE ISTUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 9 JAN 2006 HIGHEST RN 871542-42-6 

DICTIONARY FILE UPDATES: 9 JAN 2006 HIGHEST RN 871542-42-6 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH JULY 14, 2005 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

*******************************************^ 

* * 

* The CA roles and document type information have been removed from * 

* the IDE default display format and the ED field has been added, * 

* effective March 20, 2005. A new display format, IDERL, is now * 

* available and contains the CA role and document type information. * 

* * 
*****************************************^ 



Structure search iteration limits have been increased. See HELP SLIMITS 
for details. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http : //www . cas . org/ONLINE/UG/regprops . html 



= > D L9 

L9 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2006 ACS on STN ~f ll/^ yffi^ 

RN 202211-20-9 REGISTRY d^UJj CJ^f^4 

ED Entered STN: 05 Mar 1998 (jc^^ia^ n 

CN l,5-Diazocine-3,3,7,7 (2H,4H) -tetramine, N,N,N•,N , ,N ,, ,N ,, ,N'• , ,N ,,, - * 

octaf luorotetrahydro-1, 5-bis [ (4 -nitrophenyl) sulf onyl] - (9CI) (CA INDEX 

NAME) 
FS 3D CONCORD 
MF C18 H16 F8 N8 08 S2 
SR CA 

LC STN Files: CA, CAPLUS, CASREACT 
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NF 2 



N0 2 



0 2 N, 



** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



2 REFERENCES IN FILE CA (1907 TO DATE) 
2 REFERENCES IN FILE CAPLUS (1907 TO DATE) 





=> FILE HCAPLU 

FILE JJTCAPLUS' ENTERED AT 13:39:40 ON 10 JAN 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
the American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 10 Jan 2006 VOL 144 ISS 3 
FILE LAST UPDATED: 9 Jan 2006 (20060109/ED) 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



L10 ANSWER 1 OF 2 HCAPLUS COPYRIGHT 2 006 ACS on STN 
AN 1999:3 0927 HCAPLUS 
DN 130:209682 

ED Entered STN: 18 Jan 1999 

TI Nitrolysis of a highly deactivated amide by protonitronium. Synthesis and 
structure of HNFX 

AU Chapman, Robert D.; Gilardi, Richard D.; Welker, Mark F.; Kreutzberger , 
Charles B. 

CS Naval Aviation Science Technology Office, Naval Air Warfare Center Weapons 



=> D QUE 

L9 

L10 



1 SEA FILE=REGISTRY ABB = ON 202211-20-9 

2 SEA FILE=HCAPLUS ABB = ON L9 



=> D L10 1 



2 ALL 
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Division, China Lake, CA, 93555, USA 
SO Journal of Organic Chemistry (1999), 64(3), 960-965 

CODEN: JOCEAH; ISSN: 0022-3263 
PB American Chemical Society 
DT Journal 
LA English 

CC 28-23 (Heterocyclic Compounds (More Than One Hetero Atom)) 

Section cross-reference (s) : 50, 75 
OS CASREACT 130:209682 
GI 




AB Efficient N-nitrolysis of the highly deactivated 

tetrakis (dif luoramino) octahydrobis (4 -nitrobenzenesulf onyl) diazocine I was 
achieved by the use of a protonitronium reagent formed in the system 
nitric acid-trif luoromethanesulf onic acid, producing 

tetrakis (dif luoramino) octahydrodinitrodiazocine (II; HNFX) in 65% yield in 

a nonoptimized reaction. The crystal structure of the first morphol . of 

II contains cavities in the form of channels through its unit cell. 
ST f luoroaminodiazocine bisnitrobenzenesulf onyl nitrolysis; nitrolysis 

protonitronium reagent ni trobenzenesulf onyldif luoroaminodiazocine ; 

diazocine dinitrotetrakisdif luoroamino prepn mol crystal structure; HNFX 

prepn mol structure 
IT Crystal structure 

Molecular structure 

(of tetrakis (dif luoroamino) dinitrodiazocine) 
IT Nitration 

(preparation of tetrakis (dif luoroamino) dinitrodiazocine by nitrolysis of 
bis (nitrophenylsulf onyl) diazocine derivative) 
IT 170787-71-OP, HNFX 

RL: PRP (Properties); SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation and mol. /crystal structure of tetrakis (dif luoroamino) dinitrodia 
zocine) 

IT 202211-14-1 202211-20-9 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(preparation and mol. /crystal structure of tetrakis (dif luoroamino) dinitrodia 
zocine) 
IT 220841-48-5P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
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(Reactant or reagent) 

(preparation and mol . /crystal structure of tetrakis (dif luoroamino) dinitrodia 
zocine) 

RE.CNT 35 THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Achuthan, C; Propellants Explos Pyrotech 1990, V15, P271 HCAPLUS 

(2) Andreev, S; J Org Chem USSR 1977, V14 , P221 

(3) Andreev, S; J Org Chem USSR 1979, V16, P1159 

(4) Anon; Office of Naval Research Energetic Materials Informal Workshop 1996 

(5) Baum, K; J Am Chem Soc 1968, V90, P7083 HCAPLUS 

(6) Bedford, C; Chem Eng News 1980, V58(35), P33 HCAPLUS 

(7) Bulusu, S; Org Magn Re son 1981, VI 6, P52 HCAPLUS 

(8) Chapman, R; J Org Chem 1998, V63, P1566 HCAPLUS 

(9) Coon, C; J Org Chem 1973, V38, P4243 HCAPLUS 
(10 
(11 
(12 
(13 
(14 
(15 
(16 
(17 
(18 
(19 
(20 
(21 
(22 
(23 
(24 
(25 
(26 
(27 
(28 
(29 
(30 
(31 
(32 
(33 
(34 
(35 



SO 



PB 
DT 



CC 



Farminer, A; Tetrahedron 1975, V31, P1521 HCAPLUS 
Fluorochem Inc; Research in Energetic Compounds 1991 
Fokin, A; Dokl Chem Transl of Dokl Akad Nauk 1969, V186, P350 
Fokin, A; Izu Akad Nauk SSSR Ser Khim 1978, P2644 HCAPLUS 
Fukuyama, T; Tetrahedron Lett 1995, V36, P6373 HCAPLUS 
Gilbert, E; Chem Eng News 1980, V58(40), P5 HCAPLUS 
Gillespie, R; J Am Chem Soc 1973, V95, P5173 HCAPLUS 
Graham, W; J Org Chem 1969, V34, P2589 HCAPLUS 

Luk'Yanov, O; Izu Akad Nauk SSSR Ser Khim 1981, P2138 HCAPLUS 

Miller, R; Mater Res Soc Symp Proc 1996, V418, P3 HCAPLUS 

Mootz, D; Z Naturforsch B 1991, V46b, P1659 

Nielsen, A; Tetrahedron 1998, V54, P11793 HCAPLUS 

Norris, W; J Org Chem I960, V25, P1244 HCAPLUS 

Olah, G; J Am Chem Soc 1992, V114, P5608 HCAPLUS 

Olah, G; J Org Chem 1995, V60, P7348 HCAPLUS 

Olah, G; Proc Natl Acad Sci USA 1992, V89, P6670 HCAPLUS 

Oyumi, Y; J Phys Chem 1986, V90, P2 52 6 HCAPLUS 

Pagoria, P; Propellants Explos Pyrotech 1996, V21, P14 HCAPLUS 
Prakash, G; Am Chem Soc Symp Ser 1996, V623, P10 HCAPLUS 
Robson, J; J Am Chem Soc 1955, V77, P2453 HCAPLUS 
Ryzhkov, L; J Am Chem Soc 1997, V119, P4826 HCAPLUS 
Sayles, D; US 3636154 1972 HCAPLUS 

Subramanian, G; J Org Chem 1996, V61, P1898 HCAPLUS 
Thompson, R; Inorg Chem 1965, V4 , P1641 HCAPLUS 
Tyler, W; US 3687954 1972 HCAPLUS 
Zheng, Y; Binggong Xuebao 1988, P59 HCAPLUS 



L10 ANSWER 2 OF 2 HCAPLUS COPYRIGHT 2 006 ACS on STN 
AN 1998:157886 HCAPLUS 
DN 128:140683 

ED Entered STN: 17 Mar 1998 

TI Dif luoramination of Heterocyclic Ketones: Control of Microbasicity 
AU Chapman, Robert D . ; Welker, Mark F.; Kreutzberger , Charles B. 
CS Research and Technology Group (Code 4B2200D) , Naval Air Warfare Center 
Weapons Division, China Lake, CA, 93555, USA 

Journal of Organic Chemistry U998) , 63 (5), 1566-1570 Tk^u 



CODEN: JOCEAH; ISSN: 0022-3263 ' A ^JL ' J) ' —fr 

American Chemical Society CjMAj A^O AfJl<^^^^ 

Journal 

28-23 (Heterocyclic Compounds (More Than One Hetero Atom)) (JtL&iififib I^JLm^/^+& 



Journal ^ ^ ^ fiACfL DmWF# 



Section cross-ref erence (s) : 50 S^MS^'^^^ 
OS CASREACT 128:140683 

AB Dif luoramination of a tetrahydro-1 , 5-diazocine-3 , 7 (2H, 6H) -dione to the 
corresponding 3 , 3 , 7 , 7 -tetrakis (dif luoramino) diazocine was achieved by a 
judicious choice of protecting group. Arenesulf onyl protecting groups for 



KATHLEEN FULLER EIC1700 REMSEN 4B28 571/272-2505 



SACKEY 10/719856 01/10/2006 Page 5 

the diazocine nitrogens proved superior to acetyl during the slow 
disruption of the transannular bridge in 9-oxa-3,7- 

diazabicyclo [3 . 3 . 1] nonane intermediates by dif luorosulf amic acid. While a 
1,5-ditosyl derivative failed to proceed beyond the product of addition of 
dif luoramine to one ketone carbonyl, the use of 4-nitrobenzenesulfonyl as 
the protecting groups lowered the nitrogens' basicities below that of the 
oxygen site in the dione and intermediates, allowing the reaction to 
proceed to a gem-bis (dif luoramino) diazocine product. A safer procedure 
for handling dif luoramine is described. 
ST tetrahydrodiazocinedione dif luoramination; diazocinedione tetrahydro 

dif luoramination; dif luoramination heterocyclic ketone; safety handling 
dif luoramine 
IT Amination 

(dif luoramination of tetrahydrodiazocinedione) 
IT Protective groups 

(effect of protecting groups in dif luoramination of 
tetrahydrodiazocinedione) 
IT Safety 

(in handling dif luoramine) 
IT 106-89-8, reactions 1510-31-2 6325-93-5 94683-14-4 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(dif luoramination of tetrahydrodiazocinedione) 
IT 10405-27-3P, Difluoramine 160624-80-6P 202211-14-1P 202211-16-3P 
2 022 11- 17 -4P 2 02211-18 -5P 202211-19-6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(dif luoramination of tetrahydrodiazocinedione) 
IT 202211-15-2P 202211-20-9P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(dif luoramination of tetrahydrodiazocinedione) 
RE.CNT 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Axenrod, T; J Org Chem 1995, V60, P1959 HCAPLUS 

(2) Baum; Final report to the Office of Naval Research (Arlington, VA) on 
Contract N00014 -88-C-0536 1991, ONR-7-1 

(3) Baum, K; J Am Chem Soc 1968, V90, P7083 HCAPLUS 

(4) Baum, K; J Org Chem 1970, V35, P1203 

(5) Baum, K; Novel Approaches to the Synthesis of Fluorodinitromethane and 
Fluorodinitroethanol 1993, NRO-1-1, HCAPLUS 

(6) Chapman, R; Research in Energetic Compounds 1989, ONR-7-1 

(7) Chapman, R; Unpublished results 

(8) Christe, K; Inorg Chem 1987, V26, P920 HCAPLUS 

(9) Dave, P; J Org Chem 1996, V61, P8897 HCAPLUS 

(10) Delfini, M; J Chem Soc, Perkin Trans 2 1980, P900 HCAPLUS 

(11) Emsley, J; Prog Nucl Magn Reson Spectrosc 1971, V7, PI 

(12) Ettinger, R; J Phys Chem 1963, V67, P1558 HCAPLUS 

(13) Fokin, A; Doklady Chem 1969, V192, P326 

(14) Fokin, A; Doklady Chem 1969, V186, P350 

(15) Franchimont, A; Rec Trav Chim 1886, V5 , P274 

(16) Freeman, J; J Am Chem Soc 1968, V90, P121 HCAPLUS 

(17) Gordon, A; The Chemist's Companion 1972, P60 

(18) Graham, W; J Org Chem 1969, V34, P2589 HCAPLUS 

(19) Haufe, G; J Fluorine Chem 1990, V46, P83 HCAPLUS 

(20) Holstead, C; J Chem Soc 1952, P1886 HCAPLUS 

(21) Jones, K; Annu Rep NMR Spectrosc 1970, V3 , P261 HCAPLUS 

(22) Lawton, E; J Am Chem Soc 1963, V85, P3595 HCAPLUS 

(23) March, J; Advanced Organic Chemistry, 4th ed 1992, P250 

(24) Miller, R; Mater Res Soc Symp Proc 1996, V418, P3 HCAPLUS 

(25) Mueller, K; J Org Chem 1969, V34, P917 HCAPLUS 

(26) Paquette, L; J Org Chem 1985, V50, P2524 HCAPLUS 
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(27 
(28 
(29 
(30 
(31 
(32 
(33 
(34 
(35 
(36 

(37 
(38 
(39 
(40 
(41 
(42 



Parker, C; Inorg Synth 1970, V12, P307 HCAPLUS 
Paudler, W; J Org Chem 1966, V31, P277 HCAPLUS 
Paudler, W; J Org Chem 1967, V32, P2425 HCAPLUS 
Perlmutter, H; Adv Heterocycl Chem 1989, V46, PI HCAPLUS 
Robson, J; J Am Chem Soc 1955, V77, P2453 HCAPLUS 
Schreiber, S; J Org Chem 1989, V54 , P5994 HCAPLUS 
Semel, S; Anal Chem 1959, V31, P1050 HCAPLUS 
Shen, C; J Org Chem 1989, V54 , P3324 HCAPLUS 
Simecek, J; Anal Chem 1961, V33, P260 HCAPLUS 

U S Department Of Commerce; Novel Approaches to the Synthesis of 
Fluorodinitromethane and Fluorodinitroethanol 1991 
U S Department Of Commerce; Research in Energetic Compounds 1989 
van Romburgh, P; Rec Trav Chim 1884, V3 , P7 
Virtanen, P; Suom Kemist B 1969, V42, P142 HCAPLUS 
Waykole, L; J Org Chem 1988, V53, P4969 HCAPLUS 
Zajac, W; J Org Chem 1996, V61, P3545 HCAPLUS 

Zheng, Y; International Symposium on Pyrotechnics and Explosives 
[Proceedings] 1987, P234 
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L10 ANSWER 1 OF 2 HCAPLUS COPYRIGHT 2006 ACS on STN 

TI Nitrolysis of a highly deactivated amide by protonitronium. Synthesis and 

structure of HNFX 
IT 202211-20-9 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(preparation and mol. /crystal structure of tetrakis (dif luoroamino) dinitrodia 
zocine) 
RN 202211-20-9 HCAPLUS 

CN 1, 5-Diazocine-3, 3, 7, 7 (2H, 4H) -tetramine, N / N,N',N , ,N I , ,N 1 'J' 1 , ,N I M - 

octaf luorotetrahydro-1, 5-bis [ (4-nitrophenyl) sulfonyl] - (9CI) (CA INDEX 
NAME) 



0 2 N 




N0 2 



L10 ANSWER 2 OF 2 HCAPLUS COPYRIGHT 2006 ACS on STN 

TI Dif luoramination of Heterocyclic Ketones: Control of Microbasicity 
IT 202211-20-9P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(dif luoramination of tetrahydrodiazocinedione) 
RN 202211-20-9 HCAPLUS 

CN l,5-Diazocine-3,3,7,7(2H,4H) -tetramine, N, N, N ' ,N' ,N' » ,N» • ,N' ' 1 ,N' • »- 

octaf luorotetrahydro-1, 5-bis [ (4-nitrophenyl) sulfonyl] - (9CI) (CA INDEX 
NAME) 
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O2N. 




NO2 



F 2 N 



=> => FILE CASREAC 

FILE J_CASEEACT' ENTERED AT 13:47:24 ON 10 JAN 2006 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 

FILE CONTENT: 1840 - 8 Jan 2006 VOL 144 ISS 2 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 
************************************ 

* * 

* CASREACT now has more than 10 million reactions * 

* * 
**********************************^ 

Some CASREACT records are derived from the ZIC/VINITI database (1974-1991) 
provided by InfoChem, INPI data prior to 1986, and Biotransformations 
database compiled under the direction of Professor Dr. Klaus Kieslich. 

This file contains CAS Registry Numbers for easy and accurate substance 
identification. 

=> D QUE 

Lll STR 



20 
O 



23 36 
0 o r ?a 



8 34 ,-' C -?5/ 



42 32 30 o J V 19 21 




24 _ 22\ 4 iA 40^31 / °\28 || 7 \ 

^4 a* c 0 C N S C ,C 

! i II10 I I II 3 ^-c- 

, C, ,.C S N C 0 35 

43 -c" 39 || 29\ c _ c / 26 9 
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NODE ATTRIBUTES: 
DEFAULT MLEVEL IS ATOM 
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DEFAULT ECLEVEL IS LIMITED 
GRAPH ATTRIBUTES: 

RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NODES IS 32 

STEREO ATTRIBUTES: NONE 

L13 3 SEA FILE=CASREACT SSS FUL Lll ( 52 REACTIONS) 



=> D L13 FHIT BIB ABS IND 

L13 ANSWER 1 OF 3 CASREACT COPYRIGHT 2 006 ACS on STN 
RX(4) OF 100 ...J + M ===> N. . . 




N 

YIELD 76% 
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RX(4) RCT J 333421-17-3, M 15378-31-1 

RGT O 584-08-7 K2C03 

PRO N 333421-21-9 

SOL 67-64-1 Me2CO 
AN 137:78873 CASREACT 

TI Preparation of 3, 3-bis (dif luoroamino) octahydro-1, 5, 7, 7-tetra (nitro) -1, 5- 
diazocine (TNFX) , related intermediates and use in explosives and 
propellant oxidizers 

IN Ch apman, Robert Dale; Axenrod, Theodore; Sun, Jianguang; Guan, Xiao-Pei; 
Qi/Lida 

PA United States Dept. of the Navy, USA 
SO U.S. , 12 pp. 

CODEN: USXXAM 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI US , 6417355 Bl 20020709 US 2001-835783 20010411 

US 2002161248 Al 20021031 US 2002-166278 20020603 

US 6562985 B2 20030513 

PRAI US 2001-835783 20010411 

OS MAR PAT 137:78873 

GI 





II 



AB Disclosed is a process for the preparation of 3 , 3 -bis (dif luoroamino) octahydro- 
1, 5, 7, 7-tetra (nitro) -1 , 5 -diazocine [I; P = N02] . Intermediate II [prepared 
in 4 steps; P = 4 -nitrobenzenesulf onyl] subjected to the following steps: 
i. CH2C12, 03, -78°C/Me2S; ii. EtOH, NH20H»HCl, NaOAc , reflux; 
iii. CH2C12, HN03/NH4N03/urea, reflux; iv. CH2C12, H2S04 and v. CFC13 , 
H2S04, HNF2, -25° 10° -> -15°, 3 h to 

produce, after aqueous work-up, the acetone solvate of I (explosive; P = 
4 -nitrobenzenesulf onyl; III) . Ill was converted to I by treatment with 
CF3S03H, HN03, at 55° and aging the mixture for 14 days followed by 

addition of SbF5 . Removal of triflic acid by distillation followed by aqueous work- 
yielded the title compound I provides a dif luoroamino component desired for 
energetic combustion of metalized-fuel propellant formulations, and the 
gem-dinitro component provides higher oxygen balance (for more-complete 
combustion) than analogous all -dif luoroamino derivs . 

IC ICM C07D225-04 
ICS C07D245-00 

NCL 540466000 

CC 27-21 (Heterocyclic Compounds (One Hetero Atom)) 

Section cross-reference (s) : 50 
ST safety geminal dinitro diazocine explosion dif luoroamino propellant 

combustion 
IT Combustion 
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Explosion 

Explosives 

Nitration 

Propel lants (fuels) 

(preparation of 3 , 3 -bis (dif luoroamino) octahydro-1, 5, 7, 7-tetra (nitro) -1,5- 
diazocine (TNFX) , related intermediates and use in explosives and 
propellant oxidizers) 

IT Lewis acids 

RL: RGT (Reagent); RACT (Reactant or reagent) 

(preparation of 3 , 3-bis (dif luoroamino) octahydro-1, 5,7, 7-tetra (nitro) -1,5- 
diazocine (TNFX) , related intermediates and use in explosives and 
propellant oxidizers) 

IT Nitramines 

RL: SPN (Synthetic preparation); TEM (Technical or engineered material 

use) ; PREP (Preparation) ; USES (Uses) 

(preparation of 3 , 3-bis (dif luoroamino) octahydro-1, 5,7, 7-tetra (nitro) -1,5- 
diazocine (TNFX) , related intermediates and use in explosives and 
propellant oxidizers) 
IT 193021-35-1P 

RL: SPN (Synthetic preparation) ; TEM (Technical or engineered material 
use) ; PREP (Preparation) ; USES (Uses) 

(combustible, explosive; preparation of 3 , 3-bis (dif luoroamino) octahydro- 
1, 5, 7, 7-tetra (nitro) -1, 5-diazocine (TNFX), related intermediates and 
use in explosives and propellant oxidizers) 
IT 440651-48-9P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(intermediate, explodes!; preparation of 3 , 3 -bis (dif luoroamino) octahydro- 
1, 5, 7, 7-tetra (nitro) -1, 5-diazocine (TNFX) and related intermediates) 
IT 333421-07-1P 333421-09-3P 333421-11-7P 333421-13-9P 333421-15-1P 
333421-17-3P 333421-19-5P 333421-21-9P 333421-23-1P 333421-25-3P 
333421-27-5P 333421-29-7P 333421-31-1P 333421-33-3P 333421-35-5P 
33342 1-36 -6P 333421-3 7 -7P 440651-52 -5P 440651 -53 -6P, 

Hexahydro-7, 7-dinitro-l, 5 -bis (3 -f luorobenzenesulf onyl) -1, 5-diazocin-3 (2H) - 
one 440651-54-7P, Hexahydro-7 , 7-dinitro-l, 5-bis (4 -f luorobenzenesulf onyl) - 
1, 5-diazocin-3 (2H) -one 44 0651- 55 -8P, Hexahydro-7, 7-dinitro-l, 5-bis (2- 
cyanobenzenesulf onyl) -1, 5-diazocin-3 (2H) -one 440651-56-9P, 
Hexahydro-7, 7-dinitro-l, 5-bis (3 -cyanobenzenesulf onyl) -1, 5-diazocin-3 (2H) - 
one 44065 1-57- OP, Hexahydro-7, 7-dinitro-l, 5-bis (4 -cyanobenzenesulf onyl) - 
1, 5-diazocin-3 (2H) -one 44 0651-58- IP, Hexahydro-7, 7-dinitro-l, 5-bis (3- 
nitrobenzenesulfonyl) -1, 5-diazocin-3 (2H) -one 440651-59-2P, 
3, 3-Bis (dif luoroamino) octahydro-7, 7-di (nitro) -1, 5-bis (2- 
f luorobenzenesulfonyl) -1, 5-diazocine 440651-60-5P, 3,3- 

Bis (dif luoroamino) octahydro-7 , 7-di (nitro) -1, 5-bis (3 -f luorobenzenesulf onyl) - 

1, 5-diazocine 440651-61-6P, 3, 3-Bis (dif luoroamino) octahydro-7 , 7- 

di (nitro) -1, 5-bis (4 -f luorobenzenesulf onyl) -1 , 5-diazocine 440651-62 -7P, 

3 , 3-Bis (dif luoroamino) octahydro-7, 7-di (nitro) -1, 5-bis (2- 

cyanobenzenesulf onyl) -1, 5-diazocine 440651-63 -8P, 3,3- 

Bis (dif luoroamino) octahydro-7, 7-di (nitro) -1, 5-bis (3 -cyanobenzenesulf onyl) - 
1, 5-diazocine 440651 -64 -9P, 3 , 3-Bis (dif luoroamino) octahydro-7, 7- 
di (nitro) -1, 5-bis (4 -cyanobenzenesulf onyl) -1, 5-diazocine 440651-65- OP, 
3 , 3-Bis (dif luoroamino) octahydro-7 , 7-di (nitro) -1, 5-bis (3- 
nitrobenzenesulf onyl) -1 , 5-diazocine 440651-66- IP 440651-67-2P 
440651-68-3P 440651-69-4P 440651-70-7P 440651-71-8P 440651-72-9P 
440651-73-0P 440651-74-1P 440651-75-2P 440651-76-3P 440651-77-4P 
440651-78-5P 440651-79-6P 440651-80-9P 440651-81-OP 440651-82-1P 
440651-83-2P 440651-84-3P 440651-85-4P 440651-86-5P 440651-87-6P 
440651-88-7P 440651-89-8P 440651-90-1P 440651-91-2P 440651-92-3P 
440651-93-4P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
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(Reactant or reagent) 

(intermediate; preparation of 3 , 3 -bis (dif luoroamino) octahydro-1, 5 , 7 , 7- 
tetra(nitro) -1 , 5-diazocine (TNFX) and related intermediates) 
IT 333421-34-4P, Hexahydro-7 , 7-di (nitro) -1, 5-bis (2 -nitrobenzenesulf onyl ) -1,5- 
diazocin-3 (2H) -one 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 

(Reactant or reagent) 

(intermediate; preparation of 3 , 3-bis (dif luoroamino) octahydro-1, 5 , 7 , 7- 
tetra (nitro) -1, 5-diazocine (TNFX), related intermediates and use in 
explosives and propellant oxidizers) 
IT 7783-70-2, Antimony pentaf luoride 64371-01-3, Boron triflate 

440651-94-5 

RL: RGT (Reagent) ; RACT (Reactant or reagent) 

(nitration catalyst; preparation of 3 , 3 -bis (dif luoroamino) octahydro-1 , 5 , 7 , 7 - 
tetra (nitro) -1, 5-diazocine (TNFX) and related intermediates) 
IT 98-74-8, p-Nitrobenzenesulfonyl chloride 616-29-5 1694-92-4, 
2 -Nitrobenzenesulf onyl chloride 15378-31-1, 3-Bromo-2- 
(bromomethyl ) propene 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(reactant; preparation of 3 , 3-bis (dif luoroamino) octahydro-1, 5, 7, 7- 
tetra (nitro) -1, 5-diazocine (TNFX) and related intermediates) 
RE.CNT 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> D L13 FHIT BIB ABS IND 2-3 

L13 ANSWER 2 OF 3 CASREACT COPYRIGHT 2006 ACS on STN 



RX(1) OF 1 A ===> B 
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NF2 



0 2 N^ \ 




F 2 N 



N02 



NF 2 



B 

YIELD 65% 



RX(1) 



AN 
TI 

AU 

CS 

SO 

PB 
DT 
LA 
GI 



RCT A 202211-20-9 

RGT C 7697-37-2 HN03 , D 1493-13-6 F3CS02H 
PRO B 170787-71-0 
130:209682 CAS REACT 

Nitrolysis of a highly deactivated amide by protonitronium. Synthesis and 
structure of HNFX 

Chapman, Robert D.; Gilardi, Richard D./ Welker, Mark F . ; Kreutzberger, 
Charles B. 

Naval Aviation Science Technology Office, Naval Air Warfare Center Weapons 

Division, China Lake, CA, 93555, USA 

Journal of Organic Chemistry (1999), 64(3), 960-965 

CODEN: JOCEAH; ISSN: 0022-3263 

American Chemical Society 

Journal 

English 




AB Efficient N-nitrolysis of the highly deactivated 

tetrakis (dif luoramino) octahydrobis (4-nitrobenzenesulf onyl) diazocine I was 
achieved by the use of a protonitronium reagent formed in the system 
nitric acid-trif luoromethanesulf onic acid, producing 

tetrakis (dif luoramino) octahydrodinitrodiazocine (II; HNFX) in 65% yield in 
a nonoptimized reaction. The crystal structure of the first morphol. of 
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II contains cavities in the form of channels through its unit cell. 
CC 28-23 (Heterocyclic Compounds (More Than One Hetero Atom)) 

Section cross-reference (s) : 50, 75 
ST f luoroaminodiazocine bisnitrobenzenesulf onyl nitrolysis; nitrolysis 

protonitronium reagent nitrobenzenesulf onyldif luoroaminodiazocine; 

diazocine dinitrotetrakisdif luoroamino prepn mol crystal structure; HNFX 

prepn mol structure 
IT Crystal structure 

Molecular structure 

(of tetrakis (dif luoroamino) dinitrodiazocine) 
IT Nitration 

(preparation of tetrakis (dif luoroamino) dinitrodiazocine by nitrolysis of 
bis (nitrophenylsulf onyl) diazocine derivative) 
IT 170787-71-OP, HNFX 

RL: PRP (Properties); SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation and mol. /crystal structure of tetrakis (dif luoroamino) dinitrodia 
zocine) 

IT 202211-14-1 202211-20-9 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(preparation and mol. /crystal structure of tetrakis (dif luoroamino) dinitrodia 
zocine) 
IT 220841-48-5P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation and mol. /crystal structure of tetrakis (dif luoroamino) dinitrodia 

zocine) 

RE.CNT 35 THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L13 ANSWER 3 OF 3 CASREACT COPYRIGHT 2 006 ACS on STN 



RX(1) OF 6 . . .A ===> B. . . 



H 
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RX(1) RCT A 202211-16-3 

STAGE (1) 

RGT C 67-68-5 DMSO 
SOL 75-09-2 CH2C12 

STAGE (2) 

RGT D 79-37-8 (COCl)2 
SOL 75-09-2 CH2C12 

STAGE (3) 

RGT E 121-44-8 Et3N 

STAGE (4) 

RGT F 7732-18-5 Water 

PRO B 202211-17-4 
NTE Swern oxidn. 
AN 128:140683 CASREACT 

TI Dif luoramination of Heterocyclic Ketones: Control of Microbasicity 

AU Chapman, Robert D.; Welker, Mark F. ; Kreutzberger , Charles B. 

CS Research and Technology Group (Code 4B2200D) , Naval Air Warfare Center 

Weapons Division, China Lake, CA, 93555, USA 
SO Journal of Organic Chemistry (1998), 63(5), 1566-1570 

CODEN: JOCEAH; ISSN: 0022-3263 
PB American Chemical Society 
DT Journal 
LA English 

AB Dif luoramination of a tetrahydro-1, 5-diazocine-3 , 7 (2H, 6H) -dione to the 
corresponding 3 , 3 , 7 , 7 -tetrakis (dif luoramino) diazocine was achieved by a 
judicious choice of protecting group. Arenesulf onyl protecting groups for 
the diazocine nitrogens proved superior to acetyl during the slow 
disruption of the transannular bridge in 9-oxa-3,7- 

diazabicyclo [3 . 3 . 1] nonane intermediates by dif luorosulf amic acid. While a 
1,5-ditosyl derivative failed to proceed beyond the product of addition of 
difluoramine to one ketone carbonyl, the use of 4-nitrobenzenesulf onyl as 
the protecting groups lowered the nitrogens' basicities below that of the 
oxygen site in the dione and intermediates, allowing the reaction to 
proceed to a gem-bis (dif luoramino) diazocine product. A safer procedure 
for handling difluoramine is described. 

CC 28-23 (Heterocyclic Compounds (More Than One Hetero Atom)) 
Section cross-reference (s) : 50 

ST tetrahydrodiazocinedione dif luoramination; diazocinedione tetrahydro 
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dif luoramination; dif luoramination heterocyclic ketone; safety handling 
dif luoramine 
IT Amination 

(dif luoramination of tetrahydrodiazocinedione) 
IT Protective groups 

(effect of protecting groups in dif luoramination of 
tetrahydrodiazocinedione) 
IT Safety 

(in handling dif luoramine) 
IT 106-89-8, reactions 1510-31-2 6325-93-5 94683-14-4 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(dif luoramination of tetrahydrodiazocinedione) 
IT 10405-27-3P, Difluoramine 160624-80-6P 202211-14-1P 202211-16-3P 
2 022 11- 17 -4P 2 022 11 -18 -5P 2 022 11- 19- 6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(dif luoramination of tetrahydrodiazocinedione) 
IT 202211-15-2P 202211-20-9P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(dif luoramination of tetrahydrodiazocinedione) 
RE.CNT 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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SEA 
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209.119. 1/RID ^ \J a/ 

L14 AND 46.150.18/RID 

L15 AND 3/NR C 

L16 AND 2/S 

FLUOR I M IDE/ CN 
L17 
L19 

L20 AND L21 
L2 0(L)PREP/RL 

"FREON 11" /CN 
L24 

L25 AND L23 

L2 0 AND PREP/RL 

L2 7 AND ( FREON OR L2 5) 

L22 OR L26 OR L28 



=> D L29 BIB ABS IND HITSTR 1-2 

L2 9 ANSWER 1 OF 2 HCAPLUS COPYRIGHT 2006 ACS on STN 
AN 2001:222228 HCAPLUS 
DN 134:282903 

TI Synthesis of 3 , 3-bis (dif luoramino) octahydro-1, 5 , 7, 7-tetranitro-l , 5- 

diazocine (TNFX) , a diversified energetic heterocycle 
AU Axenrod, T. ; Guan, X.-P.; Sun, J.; Qi, L. ; Chapman, R. D. ; Gilardi, R. D. 
CS Department of Chemistry, The City College of the City University of New 

York, New York, NY, 100031, USA 
SO Tetrahedron Letters (2001), 42(14), 2621-2623 

CODEN: TELEAY; ISSN: 0040-4039 
PB Elsevier Science Ltd. 
DT Journal 
LA English 

AB The syntheses of new 3,3-dinitro derivs . of the 1, 5-diazocine ring system 

are described. Highly deactivated precursor ketones hexahydro-7 , 7-dinitro- 
l,5-bis(2- and 4 -nitrobenzenesulf onyl ) -1 , 5 -diazocin-3 (2H) -ones were 
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dif luoraminated to the corresponding gem-bis (dif luoramino) diazocines . The 
1, 5 -bis (4-nitrobenzenesulfonyl) diazocine derivative underwent N-nitrolysis 
with the protonitronium reagent formed in the nitric acid- 
trif luoromethanesulfonic acid-antimony pentaf luoride system to produce 
3 , 3 -bis (dif luoramino) octahydro- 1 ,5,7, 7 - tetranitro- 1 , 5 -diazocine (TNFX) , 
containing nitramine, gem-dinitro, and gem-bis (dif luoramino) structural 
components . 

CC 50-2 (Propellants and Explosives) 
Section cross-reference (s) : 28 

ST TNFX f luoramino nitrodiazocine heterocyclic explosive; f luoramination gem 
nitration heterocycle explosive; nitramine f luoramino diazocine 
heterocycle explosive 

IT Amination 

(dif luoroamination; in synthesis of TNFX, (dif luoramino) tetranitrodiazo 
cine, as novel energetic heterocycle) 
IT Nitration 

(gem-dinitration; in synthesis of TNFX, (dif luoramino) tetranitrodiazoci 
ne, as novel energetic heterocycle) 
IT Oxidation 
Oximation 

(in synthesis of TNFX, (dif luoramino) tetranitrodiazocine , as novel 
energetic heterocycle) 
IT Explosives 

(nitramine-type; synthesis of TNFX, (dif luoramino) tetranitrodiazocine, 
as novel energetic heterocycle) 
IT 75-69-4, Trichlorof luoromethane 7664-93-9, Sulfuric acid, uses 
10405-27-3, Dif luoroamine 41026-05-5, Sulfamic acid, difluoro- 
RL: NUU (Other use, unclassified) ; USES (Uses) 

(dif luoramination reagent containing; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 1493-13-6, Trif luoromethanesulfonic acid 7697-37-2, Nitric acid, uses 
7783-70-2, Antimony pentaf luoride 
RL: NUU (Other use, unclassified) ; USES (Uses) 

(nitrating reagent containing; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 616-29-5, 1, 3-Diamino-2-propanol 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(nitrobenzenesulfonylation of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-36-6P 333421-37-7P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and deprotection-nitration of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-34-4P 333421-35-5P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and dif luoramination of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-27-5P 333421-29-7P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and gem-dinitration of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-31-1P 333421-33-3P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and hydrolysis -deprotection of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-07-1P 333421-09-3P 
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RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and oxidation of; in synthesis of TNFX, 

(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-23-1P 333421-25-3P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and oximation of; in synthesis of TNFX, 

(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-11-7P 333421-13-9P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and protection of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 333421-15-1P 333421-17-3P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and ring closure of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 193021-35-1P, l,5-Diazocine-3,3 (2H) -diamine, N,N,N» ,N* - 
tetraf luorohexahydro-1 , 5,7, 7-tetranitro- 
RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(synthesis of TNFX, (dif luoramino) tetranitrodiazocine, as novel 
energetic heterocycle) 
IT 333421-19-5P 333421-21-9P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis of and ketone formation from; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
IT 75-69-4, Trichlorof luoromethane 10405-27-3, 
Dif luoroamine 

RL: NUU (Other use, unclassified) ; USES (Uses) 

(dif luoramination reagent containing; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
RN 75-69-4 HCAPLUS 

CN Methane, trichlorof luoro- (8CI, 9CI) (CA INDEX NAME) 



ci-c-ci 



RN 10405-27-3 HCAPLUS 

CN Fluorimide (6CI, 8CI, 9CI) (CA INDEX NAME) 



F~NH- F 

IT 333421-36-6P 333421-37-7P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and deprotection-nitration of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
RN 333421-36-6 HCAPLUS 

CN 1, 5-Diazocine-3, 3 (2H) -diamine, N, N, N 1 ,N» -tetraf luorohexahydro-7 , 7 -dinitro- 
l,5-bis[(4-nitrophenyl)sulfonyl] - (9CI) (CA INDEX NAME) 
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O / NF 2 

F 2 N 



RN 333421-37-7 HCAPLUS 

CN 1, 5-Diazocine-3, 3 (2H) -diamine, N,N,N' ,N' -tetraf luorohexahydro-7 , 1 -dinitro- 
l,5-bis[ (2 -nitrophenyl) sulfonyl] - (9CI) (CA INDEX NAME) 




F 2 N 



IT 333421-34-4P 333421-35-5P 

RL: RCT (Reactant) / SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(synthesis and dif luoramination of; in synthesis of TNFX, 
(dif luoramino) tetranitrodiazocine, as novel energetic heterocycle) 
RN 333421-34-4 HCAPLUS 

CN 1, 5-Diazocin-3 (2H) -one, hexahydro-7 , 7-dinitro-l, 5 -bis [ (2- 
nitrophenyl) sulfonyl] - (9CI) (CA INDEX NAME) 




0 2 N 



RN 333421-35-5 HCAPLUS 

CN 1, 5-Diazocin-3 (2H) -one, hexahydro-7, 7-dinitro-l, 5 -bis [ (4- 
nitrophenyl) sulfonyl] - (9CI) (CA INDEX NAME) 
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0 2 N 



RE.CNT 24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L2 9 ANSWER 2 OF 2 HCAPLUS COPYRIGHT 2 006 ACS on STN 
AN 1998:157886 HCAPLUS 
DN 128:140683 

TI Dif luoramination of Heterocyclic Ketones: Control of Microbasicity 

AU Chapman, Robert D./ Welker, Mark F.; Kreutzberger , Charles B. 

CS Research and Technology Group (Code 4B2200D) , Naval Air Warfare Center 

Weapons Division, China Lake, CA, 93555, USA 
SO Journal of Organic Chemistry (1998), 63(5), 1566-1570 

CODEN: JOCEAH; ISSN: 0022-3263 
PB American Chemical Society 
DT Journal 
LA English 
OS CASREACT 128:140683 

AB Dif luoramination of a tetrahydro-1 , 5-diazocine-3 , 7 (2H, 6H) -dione to the 
corresponding 3 , 3 , 7 , 7-tetrakis (dif luoramino) diazocine was achieved by a 
judicious choice of protecting group. Arenesulf onyl protecting groups for 
the diazocine nitrogens proved superior to acetyl during the slow 
disruption of the transannular bridge in 9-oxa-3,7- 

diazabicyclo [3 . 3 . 1] nonane intermediates by dif luorosulf amic acid. While a 
1,5-ditosyl derivative failed to proceed beyond the product of addition of 
difluoramine to one ketone carbonyl, the use of 4 -nitrobenzenesulf onyl as 
the protecting groups lowered the nitrogens' basicities below that of the 
oxygen site in the dione and intermediates, allowing the reaction to 
proceed to a gem-bis (dif luoramino) diazocine product. A safer procedure 
for handling difluoramine is described. 
CC 28-23 (Heterocyclic Compounds (More Than One Hetero Atom)) 

Section cross-reference (s) : 50 
ST tetrahydrodiazocinedione dif luoramination; diazocinedione tetrahydro 

dif luoramination; dif luoramination heterocyclic ketone; safety handling 
difluoramine 
IT Amination 

(dif luoramination of tetrahydrodiazocinedione) 
IT Protective groups 

(effect of protecting groups in dif luoramination of 
tetrahydrodiazocinedione) 
IT Safety 

(in handling difluoramine) 
IT 106-89-8, reactions 1510-31-2 6325-93-5 94683-14-4 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 
(dif luoramination of tetrahydrodiazocinedione) 
IT 10405-27-3P, Difluoramine 160624-80-6P 202211-14-1P 

202211-16-3P 202211-17-4P 202211-18-5P 202211-19-6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(dif luoramination of tetrahydrodiazocinedione) 
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IT 202211-15-2P 202211-20-9P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(dif luoramination of tetrahydrodiazocinedione) 
IT 94683-14-4 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 
(dif luoramination of tetrahydrodiazocinedione) 
RN 94683-14-4 HCAPLUS 

CN 1, 5-Diazocine-3 , 7-diol, octahydro-1, 5-bis [ (4 -methylphenyl) sulfonyl] - (9CI) 
(CA INDEX NAME) 




Me 



IT 10405-27-3P, Dif luoramine 160624-80-6P 
202211-16-3P 202211-17-4P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(dif luoramination of tetrahydrodiazocinedione) 
RN 10405-27-3 HCAPLUS 

CN Fluorimide (6CI, 8CI, 9CI) (CA INDEX NAME) 



F-NH-F 



RN 160624-80-6 HCAPLUS 

CN 1, 5-Diazocine-3 , 7 (2H, 4H) -dione, tetrahydro-1 , 5 -bis [ (4- 
methylphenyl) sulfonyl] - (9CI) (CA INDEX NAME) 
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Me 




Me 



RN 202211-16-3 HCAPLUS 

CN 1, 5-Diazocine-3 , 7-diol, octahydro-1, 5-bis [ (4 -nitrophenyl) sulfonyl] - (9CI) 
(CA INDEX NAME) 




RN 202211-17-4 HCAPLUS 

CN 1, 5-Diazocine-3, 7 (2H, 4H) -dione, tetrahydro-1 , 5 -bis [ (4- 
nitrophenyl) sulfonyl] - (9CI) (CA INDEX NAME) 




O 



IT 202211-20-9P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(dif luoramination of tetrahydrodiazocinedione) 
RN 202211-20-9 HCAPLUS 
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CN l # 5-Diazocine-3,3,7,7 (2H,4H) -tetramine, N, N, N' , N' ,N' ■ ,N ' ' ,N » ' ' ,N» ' • - 

octaf luorotetrahydro-1, 5 -bis [ (4-nitrophenyl) sulfonyl] - (9CI) (CA INDEX 
NAME) 




F 2 N 

RE.CNT 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT • 
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